The world's worst industrial disaster, at Union Carbide, Bhopal, India, took place on 2-3 December 1984, leading to the leakage of poisonous methyl-isocyanate into the environment, causing thousands of deaths, pregnancy loss and for some, incapacitation for life. More than a quarter of a century later, the Indian Council of Medical Research undertook to redefine the abysmal consequences of the toxic gas exposure on the exposed population. This invigorated the interest of scientific community in the evaluation of the long-term effects, with reference to cytogenetic parameters. The thrust area was identified in terms of genetic disorders, low birth weight, developmental/growth disorders and congenital malformations. Also the impact on epigenetic factors, which may have contributed to variations in the functional expression of genes, was not negated, stimulating intense scientific research on in utero exposure and the progeny of the exposed population. To accomplish this mammoth task, molecular cytogenetic investigations must be undertaken in conjunction with conventional cytogenetics, using techniques such as FISH, Immuno-FISH, SKY and SNP analysis, to build up a cytogenetic database of the surviving population.
INTRODUCTION
During the midnight of 2nd December and dawn of 3rd December 1984, Bhopal was witness to the worst industrial disaster that occurred in history due to an explosion at the Union Carbide India pesticide plant, releasing more than 40 tones of methyl isocyanate (MIC) and its reaction products over the city [1] . The estimated mortality of this accident was believed to be between 2500 and 5000 people, with up to 200 000 injured [2] [3] [4] [5] . The main component of the toxic release, MIC, caused havoc not only within human life but also within the flora and fauna. The immediate effects of MIC on plants in the vicinity included defoliation, burnt patches and the drying of most aerial parts. Maximum damage was observed in succulent and xerophytic plants in which stomata usually remain open during the night. Newly-formed leaves suffered from chlorosis, necrosis or white patches appearing in mosaic patterns [6] . The same group also documented that aberrations in root IJOMEH 2013;26(3) 325 age-adjusted) of gallbladder carcinoma (GBC) in the surviving population of the Bhopal gas tragedy [19, 20] . A hospital-based registration study of 1261 cancer sufferers who had been exposed to MIC and their offspring, conducted by Senthilkumar et al. [21] , reported a gradual increase of cancers in different locations, along with some new cancer cases previously not reported in their population. It must be noted that although a lot of scientific work has been published which summarize the health effects of MIC, some limitations of these studies have been highlighted. Many commentaries strongly emphasize the need for continued vigilance with regard to the long term adverse effects of MIC [22] . However, a limited number of reports is available on the conventional and molecular cytogenetic profiles of the individuals exposed to MIC, with reference to the genotoxic effects [23] [24] [25] [26] [27] . While these reports document the substantial linkage of MIC exposure to somatic mutagenesis, several shortcomings exist regarding their methodological approach. Hence, international groups advocated investigations on the toxicogenomic effects of MIC using cutting edge technologies [28] [29] [30] [31] . The importance of experimental studies cannot be undermined, as alteration(s) at genomic and/or epigenetic level can have long-term health consequences that may range from immuno-compromised states to accelerated ageing, carcinogenesis, and more importantly, vertical transmission of genetic aberrations. Recently, the ICMR has proposed incorporating any existing information into its MIC reports and seeking to decipher any persistent and subtle genotoxic effects of MIC in well-designed genome studies that might enhance the understanding of the extent and gravity of its long term effects [32] . Therefore, molecular cytogenetic investigations in conjunction with conventional cytogenetics, using the available cutting edge techniques such as FISH, Immuno-FISH, SKY and SNP analysis must be performed to build up a cytogenetic database of the surviving population. cells of Solanum surattense varied depending on the exposure to the gas [7] . However, in some plants such as Artocarpus integrifolia, Casuarina equisetifolia, Ficus bengalensis and Mangifera indica [8] , striking findings of resistance to MIC were documented. Immediately after the disaster, the Indian Council of Medical Research (ICMR) took up the task of monitoring the health effects of the disaster. On the basis of mortality figures, the ICMR estimated that over 520 000 exposed persons had toxic adducts circulating in their bloodstream, which resulted in various degrees of damage to almost all the organ systems [9] . The ICMR published the findings of 24 research studies involving over 80 000 survivors in the form of 3 reports available at http://www. icmr.nic.in [10] . However, the social stratification and the weather conditions at the accident site created a distinct division of the population into individuals mildly, moderately or severely exposed to the toxins, and exhibiting an equally explicit response. Detailed studies on various disorders including neuromuscular dysfunction of muscle and brain cells in cell lines, as well as in vivo studies on animals and the exposed individuals demonstrate the wide spectrum of toxic effects of MIC [11] [12] [13] [14] [15] . However, a significant number of published studies evaluating the toxicity of MIC are largely restricted to histopathological findings, especially of lungs and eyes, with small cross sectional studies delineating symptomatology and clinical morbidity in the MIC exposed survivors. As time passed, health status evaluation and rehabilitation of gas victims declined [9] . Clinical studies established that the survivors experienced a higher incidence of health problems including febrile illnesses and respiratory, neurological, psychiatric and ophthalmic symptoms [16, 17] . An important study was conducted in 1990 to establish a genetic link between cancer patterns among victims of the gas tragedy with MIC exposure [18] . The population-based cancer register of the ICMR revealed higher incidence rates (crude and
